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Description 

BACKGROUND OF THE INVENTION 
5 FTcMofthe Invention 

[00011 The present Invention rotates to a nonaqueouene/edrolyta secondary battery Incorpors&ig a colt electrode 
rormod by laminating elongated poettlve end negative electrodes through eeparofore ouch that the outermost layer b 
the porftivB oJactrodB. 

to 

Related Background Art 

[0002] Hitherto, secondary bottarioa fbr electronic op para tug es have been riickekcedrnlurn beflerles or lead batteries. 
Tha progress of the electronic technique made fn recent years ties caused the performance oF the electronic apparatus 
1S to be Improved, the size to be reduced and a portable structure to be reamed. As a result* a raqitfremeni has arisen 
to-ratee the energy density of the racandary battery for the electronic apparatus. However, there arises a problem In 
that tha energy density or the rrfckeJ-cadmium battery and (hat of the teed battery cannot satisfactory be raised because 
of low discharge voltages. 

[00037 In recent years, a nonaqueou s e J e ctro ryta secondary battery has enernatlqaOy been developed and ro- 
se searched as a secondary battery expected to be capable of raJsfng ths discharge voltage and raaflzlng emeu self- 
dlscherge and a long Weume agemof cycle operaUons. The rtonao^eouMtac4roryta secondary buttery has been em* 
ployed r place of the nlckarcadrsum battery and the lead battery, The noriao^eous-ctectroJyle secondary battery 
incoporalae a negative electrode mode or a material, such as a carbon material. which permTte doplnQ/dedoplng lithium 
loos; and a posWvo electrode made of a cornpoette Jtthfum oxkfe> such as composite trthkirn^ofaalt otfda. 
25 [0004] As described above, the riOriaquootiB^lectrolyra secondary battery Is required to have satisfactory diarac- 
tettstios tndudkv a discharge charactBrfarJo under e heavy load and OTeurna against a cycle operation. Therefore, me 
structure of the electrodes of the abcve-menUonad ncnaqueous-etectralytfi secondary battery has usually been formed 
Into a cdU electrode structure as shown in FIG. 1. As shown In FIG. 1, an elongated positive electrode 103 incorporates 
poslUvB-e4ec±rTxie-mIx layers 102a and 102b formed by appfymg a poaiUve-electrode mix to each of the two sides of 
30 a collector 101. An elongated nogatNo- electrode 106 strnrjarty mcorporotcs neoAtrJ^tei^ivle-mtK layers 106a and 
,1Q5b formed by apptyfrtg a nagattve^Jactrod© mhj \o each of the two sJdes of a coHector 104. The poshrve and negative 
erettrede* 103 and 106 ere wound such lhat a separator 107 la Interposed so that a cod ottctrada 10a (a formed. In 
the foregoing case, Internet short drcufc occurring whan HWum Is deposited during a charging operation must be pre- 
vented. Therefore, (he width end length of the negative atoptrqde 105 opposite to the positive electrode 103 usually 
35 ere made to be larger than those of the positive electrode 103. 

10605} The abova-menitened coD eJectroda 106 ticorporates the negative electrode 108 which forms the tanarmosi 
laysr and the outerrnocl layer. Therefore, portions, each mntaWng non-reacted r*p*trve^lectrrjda actfwo material 
which does not concern the chanjeAJ^ajga, exist adjacent to the end of me outermost layer of the negative electrode 
105 and the innarmosl layer of the same. Therefore, tha hside portion 0/ the bailery car^ effectrveJy be used. As a 
40 result, there arlaes a problem In that the energy density cannot satrAfactorOy be raised. 

100061 To solve the aoove^neniloned problems, a technique has been dtseteaed In Japanase Patent Lald-Open No. 
9-234020. As shown ki RQ. 2, an elongated posttrve electrode 113 Incorporates po^uVe-eJectrodOHnbr layers 112a 
and 112b formed by appryfng a poaWin>eiectrods mDcto each of the two sloes of a coBector 111. An ofongated rtegauve 
electrode 116 Incorporates neo^tfva-stectroc^-moi (ayara tlosvand 11 GO formed by applying s regeuv&^ctrodeMnbc 
4S to each of the two sttea of a collector 114. The po&nfYe electrode 113 and the negative electrode 110 are wound such 
thai a separator 117 Is Interposed so thai a col electrode 11B ie farmed. The outermost layer electrode, with which 
cr^rgeABochargeoftrtoc^ electrode 11B Is performed, fa mode to be the pcsWve stectrods 113. Moreover; a portion 
adjacent to an outermost end 113a of the posttrve f^acvode and/or a portion radjsceni to an Innerrrroot end 113b Is 
formed such mot the r^ftfvMlactroda-mU layer 112a (onlythe tnnar r^fthro^eotrt^e-mfa; layer 112o In the foregoing 
& .case)fstbrrnedo»enrye«henn^ 

edhre material In the battery can be reduced. Thus, tha inside portion of the battery la eeectivety used to raise the 
energy density correspondingly 

[0007] However, the above-mentioned con electrode has the structure as showr) In FIG* 2 tuch that the outermost 
end 110* Of lh«nee*u>m electro^ 
99 far tha upper surface of the collector 1T4 so triat a projection Jg farmed cntta upper surface. At«o Uw po*iuVs olscoode 
113 has an outeflnoet end 11 3a farmed by only the coflactor ill. If uis piu^uiu n eadata as deacrtbad above, me 
projection pferces the separator 117 disposed oetween tha negative electrode 116 and the positive efecOedo 113. 
Thus, the projection U undattraUy braunhl Into eonfad (he collector 111 of the potfUve electrode H3. tt leads to 



PAGE 17137 1 RCVDAT MM 5:41:33 PM [Eastern Daylight Time] 1 SVR:USPTO-EFXRF-5/28« DNIS:2738300 * CSID:8188332065 ' DURATION (mriHS):D5^2 



■ ■ 



2 



03/26/2008 13:43 FAX 8188332065 QUALLION LEGAL * PTO [gj 018/037 



S6 



EPO942 404B1 

a bet mai short rfrcuil easily tokos place. As a result, a percent defecuv* la raised and. therefore, reality detortorata?, 
SUMMARY QP THE INVENTION 

[Ooosj In view of the teroflolng, an object of the present Invention b to provide a nonaqueous-BiACtrajyta secondary 
twtkwY which reduce the quantity of a noiweacled active material far the negative electrode in the battery to effectively 
use (he inside portion of the battery so as to raise the enemy density, elongate the Hfetime egainst b cyde operaoeix 
prevent a derect and Improve the relieWJfty. 

pawl According to ona aaped of the present invention, there te provided a iwaqueou&HfetiroMe secondary oav 
tory Indudlno: a cod electrode formed by laminating en elongated posTOve electrode which has a posUve^locttoda- 
rntx layer fanned on el least oJiher of main surfaces of a posJ^e-etectrode collector end an elongated negative electrode 
which has a r^galiVe^tectnxJ^mix layer formed on at least either main surfaces of a negadveefectroda collector and 
by winding a termed laminate weft that the positive electrode la po sfrxondd a t the outamws t potmon ofthe coti electrode, 
wheiem the posttfre-electradB-mJx Payer b formed on onfy either of main sunVcea of the elector at the poelUon adjacent 
to the outermost end of the poefflve etectrode and/orthe posftton adjacent to the Innermost and 0 rthe positive efectrode 
the poel(Kre^ectroo>fnix layer Is noi formed on (he posUve-eiectnide cotoctor et the outaimo* end of the positive 
electrode and only the posiiiv^ieclrode Collector is fanned, the lu^aijve^lecrae-mtx layer Is not formed on the 
neoaUve^loctrode collector at the ou (ermcer end of the negative efectrode and only the negative-electrode collector 
li tormsd, and the o^ermost end of Ihe neo^Uve^teotrode collector poeibened at the outermost and of the negative 
etectrooe i^m the direction from tho tnner portion of the oofl electrode toward the outer portion of the coJ efacJrode, 
postponed more forwards than the Outermost end of tna posffve-oloctnjdo coHeotor. 

S!!2L ^I^^ W ^^ klCtr ^ battery afc«r<ftno. to too present invention may have a structure that 

«»cofl electrode tncenporetea a nags ftp otocfrode lead adjacent fa en outefmoat end of tha neoa^eHetectrode col- 
^po^itt^ Bi ihecHJiemic^ end of the «egatfve electrode. -and tha n**ajive*elextr^ta^ 
towrds tnan the outermost and of the poeiffve-etedrode collector positioned at Via outermost end off the positive 



the na»e efructure that distance L fromlhr outermost eridi^m^ne^Arve^ieoiivda tefecfer ccstlkinedY 

e^^T^ . G,Bctrad8 Positlor^lne fcre^d^rdfPecth^ frnmlhefciiSrpoito 

^ coil alerted, satistiee Ihe teaowtng rotation^ on an ae^on 

tr^t^dlameteroftr*^ ..... % , . . ^ ? ^" H ^ r . u * h. - V- T. 



0<LS«d 



^IL^Zn^S 9 ""^J"""* ««OKO>o to tt^p^nt hi^flnn may havaa «ryctur. that 
tna regaBve-tiectuxte mix contains a nagatt w rf e awfl ft material and a binder. . . 

^^^^^tT^^^^^^ tatteiy » ce < rtfln 9 "» *■ tnvanua.vmay hava a stnictura thai 
ttM . rwB^toetrtda nudvtat to * |«« one type materia! OfltooM torn . oroup^onsWI^or a cwMlBtw. maid 
oxld* and an airnvphous metal roclo* which panriH dwlr^dodopoig mmm Ions. 

^^3^'!^'^ , ^ 0,yte !!!r lary ba0 *' y "" Dn * B 10 °- f"» nl ^ntfer, may hav. a flmctu™ thai 
»e pMlK^iadrwJe mix ronfalnj a posUfva-ala^odH malarial, a cor,ductM,.malBri ll | jn d a bt,,dar. 

t» PoaMvo-Macboda materta attain ona type mat«1al aatoetad frwr, a gmup-coistoUng otUMO, (WnaraMte^ 
teM ^.y«a - Co. M. Mn. F.. Al V and T) and tateri^ oaBpourta -JI«3!SS!l!? 

19 ' nad8 Df - '^" B ^ mMertal electa* »vn, a onxip conalrtng ofpotyethyton. zn) pojyprowlana. 

K^SS5^JT d,y 8ceoWhB 10 *■ p«*"" "^fl- ™*y *™ -SKIS 

torr^S^E^S^^S^^ff 0 ^^^?^ • a ™' ,In9 * ^ P"'' 11 " iWnava a atractu™ lh^' 

a^^SSSS^ 0,10 **• ma '* ,W M * Ctod frDm " 8 " H,p constein 0 

ot?nL»^!2S^i^^ 

eonstettng of prgpjton. carton,^ .Uhy,^ cmo^ ,. 2-dinvnhaxy^ann. !. ZKfU.lh^nh^.. ^e^cJJ^, 
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rbutynjlacton* tetrtT>ydfO<W»i>, 1 ,3-dlowlane. 4-melftyM , 3Hikixoiane/dtelhyleUw, sulfoJarte, fnethytBuIfolarta, ai> 
etonHrile and proptonttrfla. 

[0020] Tha nonaoAJeous-a/ectroryte secondary baftary according to mo present invention may have a structure thai 
the electrolyte 1$ at taast one type material selected (rom a group consisting ol UCIO* UAsF fll UP? B . UBF> UB(C^h^. 
UCK USr. USOaCKg end U50 3 CF^ . 

[Q021J other objects, fBBAims art advantages of the Invention win be evident from ins following detailed description 
of the preferred embodiments described [n conjunction with the attached drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0022] 

FIG. 1 tea cross sectional view showing ths structure of a conve ntlonaJ nonaqueeue-elecirolyte secondary battery; 
FfO- 2 ta a cross sgcUdhbI view showing another conventional nonaqueou*-elecirolYte secondary batten/; 
FIG. 3 Is a cross sectional view showing iha structure of a nonsque oui-oJectrolyto Becondary battery according 
to the present InvonBon; 

FIG, 4 b a ojoae sectional view showing the structure of the nonaqueous*electrolyte Becondary battery according 
to the present Invention; 

FIG. 5 Is a perspective view showing a portion including a pofiltfve-otec^oda collector of the nonaquooij&^lBdroiytfl 
a Boundary batibry according to the present InvenGon. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS Sw'f 

jftO^i,, An^an^^i^eoi, or e nonap/jBoua-electrolyle secondary battery according to the present Invention is shown 

W^i^XWVm^ feWrW acconiing to ^^anipc^kne^ f n fk^. 3, .aicorno^ 

flrteij * t po^ye *jec*^ J. having poshtva^ladrodB-mbc byara 2a and 2n fanned on Oie two eldss of a posfttva- 
flft?^ a «#^ eleeiro4e,6Jncon?oia^ 
M bft ma ^rwpjaio^of ^a^alh^lacjrojdt collector 4- The positive efeciroo$ ^eod^the negaaVa electrode 6 are wound 
such (hat e eepanitor 7 la MeVeostd, The separator 7 bj a amaD-pore flm made of polypropylene or poryethylena. 
.Thus r a. coo aiacirDde fei termed* Ttiue. tasutodng rnernbere 6 are placed on thetwo vertical surfaces of the cotf electrode, 
TWlowed by accorrunodflOng thocofl sUjrtrode having the rtsufarting membera Bin to a battery can B. 
[QOJfflj a baBary cover io is joined to the baHary can 0 by crimping the battary cover 10 through a eeatag gasket 
« it. TTiabeUafy cover IDan^inebatlary can $ are cloctrtceHy c^nactBd to the poerUve etedrodeg and the negatJvo 
electrode 6 respecoVery through a pOarlK^tactroda lead 12 and a. riegajh^ec^e.leao' 13. Thus, the posflive 
alocfirpda ahd the negative electrode of the battery are formed. 

£0027] Ndo tt\at e c*irr*m-nnMtfng thin pinto 14 sorvtig bh a aafefy im« Is prrrfpyi toe Lhe battery accorftrtg to this 

ombod^nent The poswvo-etaotrode lead 12 te watded to the cvnenMmltlng Ihln pta te 14 so as to etodricaly be con- . 
40 necteb to the battery cover 10 through the currerttWImlrJng thin plate 14.. , (/ , . t 

10024) When the pressure si the battery having the above-rnentionsd sfciieiu ra has boon raised. Ihe conenMmldng 

thin plate 14 to pushed upwanJa end therefore deformed. Thus, the pos0rv»eyectrpda la ad 12 Is .out such that a portion 
r weldOd to the curn^nUanaing Olin pT&t0 14 Is tarl A& a rBSult, tha atectrtc'cun^tb^ted 

[0029] ' Acroassecocr^strocduraofthBnon^ 
4d Is Shown In FIG, 4. In the noraOjUeous-eJaclrotyta aecondary battery aocordrig to thlaa^nbodunant, tha posWve-eloc- 

trode-mot layer 2a is, as shown fn FKX 4, termed on only either main eurtaco (on Die irudda) or Ote positives lactrode 

collector 1 at e position adjacent to an oin*jmoj*ond3aof ihepoaJta 

i ama, Na pbs«h>«iecaoo>^ layer la termed on the posHh^leclrode colect^ *aj' the o^errnost and 3a of the 
'■poaDive eMcaooe 3. Moreover, no neg^e-eiactrooe-mh; toyer to formed ch Oie' negaiK^loctrode eoDedor 4 ai an 
» /outormost and 6a of the naga»VB elecOode &, That b. on)y tha r»gattv^lsctroo^ coaect^ 4 ta formed el (he c>ulermost 

•encJSe.-'- • ** - w ^- " 

[D030> - In a ds/ecilon -from tha inner portion of the ca3 electrode 15 io the outeFDortlon of the soma* an outermost 
end of the negadve^iectrode oonector 4, which is the outenoo&r end 6a of oie ne^wfi'oJsotroda 6\ Is poatUsned more 
forvTanis than the oUerrnoslend of the posSivw-alBctradB onilector i which b ^'outermost end 3s of the posltrve 

a electrode 3. 

-{Q031J As daecneed above, the posithre slecbooeHYtbt byer2p la fanned on only ehher main surface of tha poafifva- 
eiactrode coaactor 1 at iha pocMioa ao>conl to the outarmost end 3a of me i poea>e eleotrooa 3 and/or the posfflon 
acyacent to the Jnnsrmost end 3b of ihe eame. Therefore, tha necessity of qppiytng'rha pcafi^^e-eiectrooo mix to each 
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of the two sides of the posftrve-electmde colloctof tqanbe eJIrnmatBd. Therefore, b parfon to which the posftive- 
etectrode-rnix layer Is applied mvsl be formed on the main surface of lbs posttrve^iectrode god odor l, as shown 
In FIG. 5. 

[003ZI In the noneo^jeoin^r^reK/te secondary battery according lo the present invention, the negalta^lectrcca 
lead 13 Is formed adjacent to the outermost and or the necalhnvetectrode collector 4 wWcfi fc the oidermosL end 6a 
of the negative electrode 8 of the cofl electrode IS. In a direction from me Inner portion of in© odl electrode 15 lo the 
outer portion, the nec^ve-eJectrodo lead 1 3 1$ portioned more forwards (hap the outermost end of the posttve-elac- 
trode coflecftx 1 which to the outermost end 3a of ihn peerUve eleetrode 3. Note that the nonaqueouB-alectrotyte sec- 
ondary battery according to the present Invention has a structure that a positive electrode teed (not shown) of the 
positive electrode 3 Is disposed in the teside portion. 

P033] An assumption will now be described which to made about the following distance of a region in the coB elec- 
trode 15 or the nonaqueous-*! echolyte secondary battery according to ma present Invention. The dbtence Is a distance 
In the longitudinal direction from the Inner .portion of the coll electrode 15 toward the outer portion of the same. The 
assumption is made lhat the distance from the outermost end of the mgatlva*)ectrode coJJecfcr 4, which to the out- 
ermost end 6a of the rtanai/ve electrode 6, to the outermost and of the pTxrflrYo olodrodc collector 1. which Is the 
outarrnost end 3e of the positive electrode 3, Is L . Another assumption b made thai the diameter of the coff electrode 
15 to d ft b prsfarabie that the relationship o * L £ ltd Is eaUcfied, 

ID0343 The nonaqueew^Br^relyie secondary Battery according to the present Invention I nco rpo rates the coll eleo- 
tejdej^ tnecoaeiec»ode 16 Is formed by tentnafing the elongated posHhre electrode 3 and the elongated neoa"ve 
electrode 6 whlrA ere temlnetedtrwouo^ positive electrode 3. The 

Posltive-otacfrode^Tifc 

adjacent la the outermost end 3e of the positive etoctroda a and/or (he position edtecent id the Ihiiermoat end 35, I n 
adifitfon. no posBJVa»elaelrode mbt Is formed on Vie potttrve^tectroda cotecter 1 et the oirtermoa t end 3a of the ppsltfve 
electrode a. Onfy theposllrva-aiectroda cottactor 1 is formed at the outermost end ^Moreover, no nerjatrve^aotrDde- 
mfcteyer Unformed on the negath*MMectrode colector 4 et the outermost end 6a or the.na Q Bttve eioctrods e. Only the 
necafJwe-eJectrpda collector 4 is formed at the outermost end 6b. 

[00*5] in thfrdlrectJon from the Inner portion of the cod electrode 15 toward the ooteriinrtlori. the outermost end or 
tea^egettve-etectredo atfecter 4, which la the outermost end 6a of the negative efectroda 6 V ra positioned more for- 
wards than the otdermosl end of tne r^lrve-t rectroda cattedon wh tah tsthe cnitertW end 3a of uie positive electrode 
^..Therafera, the quanUty of o rtoiwoactfva negaUve-alaclnxJe active- material [n the-Oattery can be reduced,. As a 
reaultan effective area can be. enlarged comaaportdteg^ h the battery. Thus. the-**)*). portion of the battery can 
!?™^ * ^ causil ° 100 en€ W ****** to to raked (he flfeOme against a-cycta operation to be etongale* 
lOWfiJ. The ricirieqi^MlectroJyte secondary battery according to the present invention Incorporates the negative, 
^"^r tormacLBdjacent to the outermost end of Vie nogat^^iedrode^titJector 4 whfch to the outermost 
en i5 a °; i J A * «*0a»v° etectrode 6. In the direction from the tener portion of the col etectroda 1 5 toward the outer 




^. mM , ww ^ A ^ r _ v the nawmUvp-efectrnftft 

toad 1 3to brought hto canted wtlh only the battery can 9 which Is also the negative eJectrode.As a result, any Internal 
short circuit occurs, no defect takes place and. therefore, the reliability am bo rmproved. 

1^037] ln ^ electrode 15 of the norwqueoifi^ctrolyte secondary battery according to the present invention, 
the outermost end of the nijgafjve^ectrode cooactor 4, which te the outermost end 6a of the negathre aiectrodo 6. arid 
^^^^ Sr*!^^! 1 ™*^ <rf pa^Kt^ea^earleaPESaroe^o c»Jtee^BeM- te w^rtc^a. ta U»» «>ejateErnacMBer ^ra«di 2Lb oC CJ^v f^c»JESJw^eji «9 le» aste^as^a ^ are 
posatened In ma fare^nd-oft ejection rrom the frincr ptrtton of the cofl electrode 15 toward the outer portion cf Ute 
sarne. An BHaumpflon ts made (hat tne distance from me outermost end of the nef^ttve^ectrode cdrecior 4 to the 

£ 1 T^^^f^^^ 1 11 L AnDlher b ™"» Uiat the diameter of the co» 

etectrpde 15 b d. In Ms case, It ts Patera We lhat the rotatlonsnfp 0 < L < nd Is eattefted. If the teragomg atnjctuni te 



ampioypd, no Vttarne] short ckcutt occura ( the enemy denefey Is furthermore raised and the Watte* egatesi a tveto 
OpcrafJon can furthermore be elongated, 

f t£?*? } """"^ »« tee distance Ltrom ma outermost end of the n^a^loctrode coflacter 
Z'****? }a cutarroo « Hnd of the negsSva electrode 6 P to the oiiterrnost and of the ptftrve-electttfe ooDector 
1 s wh^tetheoutermoale^^^ 

^ the outermost end. of the Poaitrye^lectrode COtootor 1 ovedaps the outarrnoU end of D^aUveS^e 



coli a ctor4. - — - nagatTvereiectroda 

Jpte^ Thornton, the percent detective b raised though the energy density b not towered. If the distance Lis longer 
utan me eOove^ntlonadrtnce. many porttana are produced In which tha negstlva etectrode © and the POaTWe ilac- 
% tew^d! ^ ^ ^ Tha ^ 0nBf » <*««y -KJaetrecTy lowered though tee^rcXC 
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[0040] The pcsltNe electrode $ and tha ne native alert/ode 6 according to the present Invention have the above- 
mentioned structures. The mbc layers and collector? tor conaHlulIng (he poaltfve efectrodB 3 end the nag a thee electrode 
6 may be known materials. 

[0041] Tha pQtiBv*-*toC*rQdm-nvX layanc 2a and 2b contain a poalUve-elactroda malarial, whlrfi permits Uthlum Ions 
ta be riaDodfctedoped, b oondudlve material and a binder, 

(00423 H te preferabto that the posrtrve-etectroda malarial contains u in a sufficiently largo quantity. For example. It 
te Deferable that to empkv a cc*npoaita metal odd* expressed by LWOj (where M to at leesl one type of « material 
selected from e group coneJtthg of Co. NJ, Mn, Fa, Al, V and 17) and composed of LI end b tmnsftfon meter, or en 
Irrtsftsysf compound containing Li. 

[00431 The conductive material for Imparting conductivity lo the positive ottctrode end tha binder for causing the 
poelUve-etectrod* material to be hew by the poaHhw-efecirade cofledor may be known materials. 
' [00441 The conductive material may be graphite or carbon black, while the binder may be fluorine resin, such as 
potyvlnylrdeno RuorM*. 

[otwbj Tna rt^auvMracJrode-rnu toyer^ 5a and 5b contain the nagatrve-eiactrode malarial which permits fflnJum 



roots] The negaHvo-aiactraoe material may be a carbon material. The carbon material ts exemplified by pyrocsrbon. 
coke (piTch coke, neeae coka and patroifmm coke), graphite, vitreous carbon, a caldneted organic pcjymer compound 
(a malarial obtained by calcinating phenol resin, furan resin or the like), carbon fiber and active carbon. The nesaUve- 
Btectrode material may be erystarane metal oxide or amorphous matal oxide which parmflH lithJum tons to be doped/ 
dedoped, as wall as the tonagolng carbon material. 

100411 ' The binder tor causing tha nagaifve-BlGctrode matartal to be held by the neoaave-etecbode collector may be 
e known material. For example, the binder may be fluorine main, such as poJyvtnyUdene Duoride. 
[0048] Tha battery according to tha present tnvanoon contains a known ronflquaouaetadrolyle in which on atoctm- 
jyte It dfesofved in nonaqueous «o tvertt, such as organic advent 

jpoiaj The organic solvent is nat 'omitad partojiany The organic solvent to e^ampURed by propyJen© carbonate, 
ethylene carbonate, 1. 2-dtmalho^ysthane 1, 2-dintatnoj^efhana. 1, 2^dleihoxyeth a ne. diethyl carbonate, y-butyroiac- 
tone. tetrariydnrfi™. 1 ,3-dioxolartB. 4-matnyvi , 3-diniotene; dtetrtyte^ 

jroBtoriftnTe. Any one of the foregoing materiel may be employed or a mixture of the same may be employed as mixed 
3o * VBnL • ... -/'ttrt.i' * , . 

[0050] The eJoctroryto b not BmHad particuteriy. the electrolyte ta erempifled, by LJCTO*. UASFg, LflPF a , UBP^ US 
<Cj*$4, UCI. UBr. USO^CHj and USO^CF,. 

p0?1I ThemateneJof the separator 7 is not limited perfleulerty. The material Is axampifflad by woven fabric, unwoven 
fabric or arnal-pore Rim mode of synthetic raaln. In particular, tha smaB-npje film made of synthetic rasJn la a preferred 
material. Moreover, a polyo Jaffna smafl-pore film Is a profafrad material Jn viewpoint of realizing a legulrod thickness, 
strength of the formed fikn end resistance of the Rim. Specifically, the lotto wing materials may be employed: a small- 
pora film made of polyethylene or porypropytone or a amaU-pore fttm made of a mixture of the foregoing malartala, 
[0053| . Tna shape of tha oaaador orthe etoctrode ta not Amllad particularly. A restructure, a mesh structure or a net 
structure made of expand matal may be employed. HI* preferable that the poatlhre-eJecUode coiMctor 1 ta made of, 
for example, ekimfriurn, stainless slaal or nickel. It b preferable that the negative-eioctrode collector 4 ta made of. for 
example, copper, stainless itaei or rWckaf, 

p053[] The battery can B may be maoo of Iron, ntcfcel. stateless steal or akiminum/lf atettocftemlcal corroaton occurs 
In the nonaqueous electrolyte coraaJning tna eoove^nttohed materfal durtng the operation of tha battery, plaflng may 
be perfbnneda 



[00541 Examples of the oraaent invention wtn now be aeacribed whh results of expenments. 
<4amdtebifhig of Samptas9> 
Sample 1 

[OOSCj rntltaffy^ (he negadve etecboda was majiufaclured e« loikTwSv 

t0O9S| Petroleum pilch waa amp Icy ed as a Staring material, followed by caldnaUny the petroJetim pBch so thai 
coarsa pttrh coKe w»a obtained. The coarse p«ch coka was puTvemaad aothal powde/ having an average parUde ska 
of^Oprnwasobtafried. Then, tha obtatasd r^owdor was calcinBtad in an madlvo gas al 1000*0 to /amove krpurtu>s. 
Thu*. coka powder waa obtained. 

[00571 Than. 80 parts by w«K^ of thii^ohiainad coto powder, eervtng at a earner for negalk'e-tfecti'Ode BC^ve 



PAGE 21/37 1 RCVD AT 3/26/2008 5:41 :33 PM [Eastern Daylight Time] * 8VR:USPTO-EFXRF-5/28 1 DNIS:27383DD * CSID : 8 1 88332065 * DURATION (mnKS):05-32 



03/26/2008 13:44 FAX 8188332085 



QUALLION LEGAL 



* PTO 



© 022/037 




EP 0 942 4*4 B1 




materia^ and 1Q parts by weight of poryvtnyltdane Ruorfdo (PVDF) serving es a Wndar wtra mixed Thus, a negative- 
electrode mix was prepared, followed by dispersing the nsgatfve-dActrDde mix In w™thytpyroJfdQne which serves a* 
solvent As a result, naflative-qtectwie mix slurry was obtained. The n^w^tectrode mix slurry was applied to the 
iwo sides of a iwgaUve-eJectrode collector In the form of copper Ml having a thickness of 10 pin. Then, the appJiad 

5 solvent was dried. The negatrvonifaciTooo collector was compnissbfMnofrfBd wHh a roller prossfng machine- As a 
remit, an elongated negative electrode was obtained whkh had a width of 41.6 mm and a length of 250 mm The 

a thickness of the nBgstfv»«JeCBode-fnfe layer on each eMa of (ho negative-fltBclrode collector was 105 am. The neg- 
Btrve^lectrode-mix layer was not formed on the nBgaUv^cJactrotfe collector of the negative eiegtrode at vie oute/roost 
end. A portion formed by only the negsbYB^eteclrods cofisctor was created. 

10 tdOSS] On the o*er hand, tha poetOvc electrode was manufactured as follows. 

[0059] That la, 0.05 mole of Bthhim carbonate and 1 mole of cobalt carbonate were mixed with each other, pnd then 
the mux was calcinated et &WC In air forShoura-Ttius, UCcOjwascctained, 

raOGQJ Then, obtained UCoOj was used es a poslttve^lsctrode active material such that 91 parts by weight of 
UCo0 2 , 6 parts by weight of graphite serving as a conductive material and 3 parte by weight of DOfyvftyftfene fluoride 
13 (PV 0 ^ serving as a binder were mixed with each other. Thus; a poefthm^drode mix was prepared. Then, the ob- 
tained posttrvwlecbode mbc was dispersed In N^mylpyroOdone so that postth^lecirode mbc slurry wee obtained 
The poefifco-deciroda mix sJorry was eppffed to a region of only either side of a oosAVe-electroda coitector made of 
etavjated aluminum foG havfnoa Oilckness of 20 pm ( the region having a length of 247 mm. Then, the poeJfhrolectrodB 
mix slurry was dried. Then. doicWbI ecfaode mix stuny was applied to the other main surface of the postove^Bdrod. 
00 ?*2f r ^"P*" 1 I™* 1 * a ten o* of 167 nun such that a position at which the application waa started was made 
colncWo wfth the Bbove-menQOned poslUve-alectroda mtc slurry. Then, the posttva^etectrode mbc sky was dried 
foftowod by compressing tha two sides of the pcefih^taclrode col lector with a roll to cwTuraaton-mold tha poaaW 
efedrode collector. Thus, an efOngaled positive electrode was obtained which had a width of 30.5 mm. The posttrva 
« incorporated B 1**™ h " vln 8 **» »Ww on each of which the posWelarfrtxfe-mlx teyer was formed, the 

» portion having a length of 167 mm. A portion of the positive electrode, on either side of which the podlrve-ets^rooe- 
mlx fayer was formed, had a length of 60 mm. The thfcttness of each of the poshrve^lectrode^no: layers was 80 pm. 
Theposlttva ^eJectrode had ttoroutermosl end and the hn ernwt end each Inccjporatfng a portion in which the positive- 
electnxte-mk layer was nol form** and m which orvy the pc«HrvMlaclrodo collector was farmed. 




7 
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Samples 2. 3. 4 to 8, 11 and 12 



£0DS7] Cylindrical nc^ueous-electrofyte secondary batteries were manufactured by a method similar to that for 
manufacturing Sample 1 ©w»jrt for e $trv&nin in wfogh the dfelence rram the outermost end of ihe noaatfvu efectrude 
to the outermost and of In* positive eJectrode which wis varied is shown fri Table 1. Tho foregoing secondary batteries, 
ware called Samples 4 to 8, 11 olid 12. Td perform compari&of^cyftnrfrlc^ 

wet* manufactured by e method similar lo that for manufacturing Sample 1. in this cast, is shown In Tibia f . the 
cyfkidrice) non^quooua^loqtrptyte eecondefy batteries were different from Sampta 1 as follow*: Uia distance from the 
outermost end of the negative electrode end the outermost end of the po&fflva electrode wet - 2 mm; the poeWve- 
eieclroda cortector overtappod the negotive^lectrode cofleeJor In *te outermost portion: thedlatn noe from the outermost 
end of the negates electrode Id the outermost end of tho positive electrode wee 0 mm: end tho end of me negatJve- 
etectrode collector and the end of the posttrva e l e ctr ode collector coincided with each other in fre eutetmost porllon. 
Tho foregoing companifive samplBa were eaOed Samples 2 and 3 tor convenience. Simples 4 -to 6, 11 , 12. 2 and 3 
were structured such that the outer diameter of ihe coll electrode wee made to be 13 mm by adjusting tha lengths of 
the poeSlvoHslectrodiwnhc leyera formed on the two sides of the positive electrode end the length? of the negeowe- 
electrrte-mixkiyere formed on the two sties of Ihe nege&ve electrode. 



Table 1 





Lengih of 
positive-EJectrdde- 
Mix Layer Formed 
On Either Side of 
Positive Electrode 
at Innermost End 

of Positive 
Electrode (mm) 


Length of 
Positive-Electrode- 
Mix Layer Formed 
on Either Side of, 
Positive Electrode 
at Outermost End 

of Positive 
Electrode (mm) 


Length of 
Positive-Electrode 

-Mix Layers 
Formed on Two 
Sides of Positive 
Electrode 
(mm) 


Sample 1 


80 


0 


167 


Sample 2 


80 


0 


1<57 


Sample 3 


80 


0 


167 


Sample 4 


60 


0 


182 


Sample 5 


40 


0 


197 


Sample 6 


20 ' 


0 


201 


Sample 7 ' 


0 


5 


205 


Sample 6 


0 


15. 


202 


Sample 9 


0 50 


176 



so 
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Sample 10 


40 


10 


194 




Sample 11 


60 


0 


179 




Sample 12 


60 


0 


177 




Sample 15 


60 


0 


176 




Sample 14 


395 




0 




Sample 15 


395 




o 


« 




■ 

20 
75 




Length of 
Negative-Electrode 
-Mix Layers 
Formed ou Two 
Sides of Negative 
Electrode 
(mm) 


Length of 
Negaiivc-Elcctrnde 

-Mix Layers 
Formed on Either 
Side of Negative 
Electrode 
I (mm) 


Distance from 
Outermost End of 
Negative 
Electrode to 
Outermost End of 
Positive Electrode 
(mm) 




Sample 1 


250 


0 


35 




Sample 2 


250 


0 


-2 




Sample 3 


250 


0 


0 




Sample 4 


245 


0 | 


15 


as 


Sample 5 


240 


0 


10 




Sample 6 


224 


0 


17 


to 


Sample 7 


213 


0 


33 




Sample 8 


220 


0 


35 




Sample 9 


229 


0 


50 


45 


Sample 10 


247 


0 


5 




Sample ll 


243 


0 


27 j 




Sample 12 


. 241 


0 


38 



SS 
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Sample 13 


239 


0 


43 


Sample 14 


0 


39S 


35 


Sample 15 


0 


39S 


0 



10 


/ 


Energy Dens ity 
Ralto (%) 


Percent 
Defective (%) 


ia 


. Sample 1 


100.0 


•* 

i ^ 


Sample 2 


100.0 


. 20 




Sample 3 


1O0O 


18 


20 


Sample 4 


- 102.4 


3 




Sample 5 


104.8 


1- 


20 


1 Sample 6 


101.9 


1 


Sample 7 


100.2 


2 




Sample 8 


101.2 


2 




Sample 9 


97.1 


.1 




Sample 10 


105.8 


6 




Sample 11 


101.0 


1 


.30 


Sample 12 


100.0 


2 




Sample 13 


99-5 


3 


40 


Sample 14 


95.0 


2 




Sample 15 


95.0 


20 



3pfnpteg7io9 , 

- [0 Proc^a^ »!mJia/ to the t for ma r*j factu r%m Samp to 1 wer» p« rtorm*d Hxc^rt fx* giryefti res In whWi foe po»- 
lfivp<le arode Hnbt layarwaa formed on only either a Wo adjacent to me hmormoei end of ma poaiuve electroda. Mom- 
ovbTi ttidtflatsncafh^mthaoiitsiTKRl endcllhe rtayaOvB bIbc&ixIo lotto outoftnostoridof the poskivo ofactrodo was 
so vHjtad as enown In To We 1. Thus, cyftndrfcal nanaqwouo-eJectrolyta secondary batons* wars marttrfactured. Tho 
thuwnamifarfurBd cyflndrtcal nortaquBiw&^teciroJyte secondary bmtertes ware caOod Samples 7 to 8 far eonvonJepw. 
samples 7 id 9 *wro struc&jred sjch that the outer cfl&matHr of the ool aladrDda wbs rnad© id bo id mm by adjusting 
mo tengthg of ITto positfrB~elsf*ode~rfllx layers formed on the two tides of ttia poaWvc atoetrodo and ths tengm* or 
tfte rtogaitvo^actrod^nB layers formed On the t*ro rfrfaa of ths n-ealh™ elecsocte. 

Sample 10 

rOOBBl A cyfrxfriceJ nonso^jeous--Glatiralyto secondary battery was manufactured by a method similar to fliat for 
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manufacturing Sample 1 except for etructunw (nwfifchtfte rjos^e^lectrode-rna layer was formed on only either side 
ai positions edjacont to the Innermost and gutermosl ends of the positive electrode. Moreover, me dbtence from the 
outermost end of tie negative electrode to the outermost end of the poatsVa electrode was verted as shown in Table 
1 . The Ihu^anulactvred q(1M*^ r»naquew9-«4ectrolyte secondary battery was eaaad Sample 1 0 for ronv«nlance. 
Sample 10 was structured sue* that the outer diameter of the cofl electrode was mode to be 13 mm try adgwttng the 
lengths of the posiUve^lecirode-mbc layers tamed on the two sides of the posfltve electrode. 

3empte 14 and 15 



Cylindrical roraqueous^lactrDlyte secondary batteries were marwractured by a method simitar to thai for 
manuTaciurtnfl Sample 1 except for structures In writer, the posittvMlecirod»rnlx layer was formed on the overall 
tangthof only either side orthe posluveelecoixfeaTtdtheiwga^ 

end of the negative etodrode to the outermost end of the positive eta tirade was varied as shown In Table 1. The th un- 
manufactured cyotffricBj noj^eoua^feicnoiyte secondary batteries were cased Samples 14 and 15 for convenience. 
Sample 14 end 15 were structured even that tha outer cTameier of tha coQ electrode was made to be 1 3 mm by adjusting 
the ten girts of the positive^lectrode-mbt layers formed on the two aides of the posKrve electrode. 

<&rakiaflon of Samples* 

[0071] Each of sample 1 to 15 was charged for B hours et 9 chanjmg vofiage of 4.20 V with a charging current of 
300 mA, and then the foregoing samples were, with a load of 600 mA. discharged to 2.75 V. Thus, tho energy densities 
were measured. Assuming that the result of Sample 3 was 100, the energy densities or tha sample batteries with 
respect to 100 were obtained. Also results wera shown in table 1, Moreover, a percentage defective of each battery 
was obtained end also results were shown In Table 1. 

Comparisons were performed by using results shown in Ta We 1 among Samples Z 3 and 1 5 end samples 1 
4 to 14 according to the present Invention. Samples 2, 3 and 1 5 were structured such that Die distance from the" 

aufAnnOftt unrl erf Hi* ntnoiluu iAoHwwUi l. m.« • i .■ n . . a _ 



&5 



— w 1 r — — — - — « — - — — — — ««■ U1V WWWIMI l(^JVI| 

outennost and of the negative electrode to the outermost end of the posftrva electroda was - 2 mm. Therefore the 
paaSlve^joctrode oaHedor overlapped tfis negslKre^ecirode collector Jn the outermost portion. As an alternative to 
this, the distance from Iho outermost end of tha nagauve electrode to the cutfirrnoat end of (he positive electroda was 
0 trmu Therefore, the end of the negatfve e lectrod e coVeefor and the end of the pc^lUve-efectrodo coDecfor coincided 
wim each olhar In, the outermost portion. Samples 1,4 to 14 according to the prase* Invention ware manufactured 
such feat the outermost end of the negatrve^iactrodo ooiacfor which was the outermost end of the negative electrode 
was, * e direction from iho Inner portion of the cod electrode toward the outer portion of the same; positioned more 
forwards than me outermost end of ihe ooaiiive-etQctrode collector which was the outermost end of the positive etec- 
irode. As a result o/the comparteona , the samples according to the present Invention enabled Die percentage defective 
to consWerabry be reduced without rtiduction In the energy denstt* 

[00731 Samples 1 and 4 to 14 according to tha present invention were structured such that the outermost end of the 
rwo^Bvo-etoctrode collector which was the outermost end of the negoUve etecfiode was. (n a dtocOon from the rmer 
porttanef the oallelBcirode toward ihe outer portion of the same, positioned more forwards than tha ouiermosf end cf 

^* ^AlTTtMJI I lllll — — Fl - — . mA- - . . - . - _ . . . . 



ma P^^actrcde collector which was the outermost end of the posltwa electrode. Samples 1 , 4 to 6 and 1 0 to 14 
among tha foreoofng sample*, 1 and 4 to 14 were structured such that Ihe distance L from the oidermost end cf the 
negMve^lsctrode rejector which was the oifhwmost end of Ihe nega live atectrode (o Ihe outermost end of the posWve- ■ 
electa coOector which was the outermost end or the posrttva eJectrode saosfled 0 < L£ xd on an aasujrtptton thai 
me olarneler of the cob eleca^ 

^ compared with one another, Sample 0 menus***: somewhat roducOon &i the eneryy density. 

^ mP ^2* and 15, httvln * elactrederr^ layer formed on on* either side of each of the coUectors of both 
or mopesiDVa electrode and tha negative electrode, ware subjected to a comparison. Whan Sis electrode mix layer 
was fornied onenfy alter side of the cniedor. Sample 14 accttouni tottwpreserutov^^ 
defacava to coftttoarabV be reduced without reducson In the energy density. On the other hand, Sample is to which 
the present brvonlsaQ ts not applied encountered a high percentage defective. 

^J^.J* 030 06 u^^tood from the aboveHrnentloned reaiUis, trie -structure of ma present onwtion in which the 
.I^Zf !S^*!f ™* rW9atV ° ei&aToatt9 »»n*a«eo through aepamtors. foHowod by winding a laminate such 
fonnsme outormofit tayer so that a eaO electrode Is fanned. Moreover, the positive electrode 

electa arayorej»saJw 

elec^e^mht lever is not formed on the pc-^ve^lacrrode coflector. thai h. on V ihe^oXe^hpctrode co^or to 
^Htont^^atU* naseuve ciw^rode. the neg^l^ colWtenXm^ 



~hii~*-T«^T. .1 — rZ — u<> wgn w ■ecro e cosaexor m not rormed on tha n*g9t>re- 
eiBctrede collector^ thai to, onfy the nagairve^^eactiode colectsr to formed. In the dkesiJon from the Inner portion of the 
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con electrode toward the outer portion of the sams. the outermost end of the nogabve-etoctrodo coUactoc which to ma 
outermost and of the negative electrode, to positioned mere forwards than the cnjtermosl end of the posrlfre-etectrode 
collector which te (he outermost end of the positive eleorode: Thus, norwaactad octNe material for the negative stoc- 
trode in tha battery can be reduced; Thus, an effective area can be enlarged In lha battery oormpandbigV- Therefore, 
& the Inside portion of the battery can atfaclrvely be used, causing the energy density to bo raised. Thus, elongation of 
lifetime against cycle operations wee conflrmad. 

. [0076] In the present Invention, IT* negaUve^ecfrode lead b tamed adjacent to (he outermost ortd of Ihe negaUve- 
aleclTDde collector which is lha outermost and of the negative electrode. In the direction from tha toner portion of (ha 
cod etectrode toward (he outer portion of the seme, tie n&gathra-aiactrode lead Is positioned more rewards then the 

to outermost end bf the postBVMtedrode cctfactor which Is the outermost end of the positive etscfrwte. Thus, even U 
tha neoatrvMtoctrode lead pierces the separator dtopoead between lha coil atetirode and tha battery can, (ha negauve- 
e'ectrode lead ta brought Into cdti tact with only the battery can which Is the seme negative electrode, Therefore, [ntemal 
short circuit does not teke piece and, therefore, any defect occurs. Thus, tha raftablBty can be tm proved. 
[0077] In the present Invention, tha oularmost end of tha negaUve ele ctrode collector, wtftch Is the outermost end of 

15 the negative electrode, and the outermost end of the poa4lue^fei*ndB collector, wMeh la tha outermost end of the 
posIltvB eCectnxJa, are position ad tore-anchatt tn the distance from the Inner portion of the coil electrode toward Iho 
outer portion of the same. Assuming that tha distance from the outermost end of the nena(hre^e«*rode coflecfor to 
che outermost end of the pc*JtrvMlecnode collector Ie Land the diameter of the coU alactreda Is d, lha relationship 0 
■ < L £ xd Ls satisfied. Thus, the energy density can furthermore be raised and tha Wetlme against the cycle operation 

a» can furthermore be elongated, 

[0075] The diameter or the cyMrftcal nonaopaouMtectrolyte sacenday battary was varied to IB mm and 20 mrh 
to evaluate each of lha manufactured cylindrical noneo^jaous-aiictraiytD secondary batteries. Thus, similar renoendss 
to Dvise shown with tha above-mentioned samples ware shown, . 

loots] An aUlpuoal cod electrode waa manufactured as ma eon stactrooeso that a nonaqueous-etecfforyte secondary 
as betfary which waa e rectangular battery havfog a tWckneag of 9 mm, e wWth of 34 mm end e height of 45 mm was 
manufactured so as to be evaluated. Tha outermosl and of Die nsgartve-afsctrode oouactcr which was the outermost 
end of the negative electrode was positioned more forwards than the outanrnost end of tha posHrva^lectrode coSaclor 
wrtfch was the outemioflt end of tto 

collector pardoned at the outermost end of the negative electrode to the outermost end of the posrbVe^hwtroda col* 
w lector positioned at the outermost arid of the pesAto 

the circumference. In this esse, reduction of the percenrags defective was enabled without reduction tn the energy 
density. 

[DOBO] As described above, the nonequew»*^rolytB aacondery battery according to the present Invention tncor- 
poralee: a caff electrode formed by lamlnaUhg an elongated passive electrode and an elongated negative electrode 
H through a separator and by winding a boned tarnaietB such that the posrjhre electrode Is positioned at the outermost 
posfOori. wherein the prrBinVe-efectrode-rnb; layer b formed on only either main surface of the ccJIoctor at the posrQon 
adjacent lo the outermost and of the pasHJve electrode and/or (he poslDon adjacent to the innermost end, tha posttive- 
Btectrodo-mtx layer Is not formed on the po sftive-e lectrod e collector at the outermost and of the poattfvn electrode and 
oiifrtepcalbV B ^I eca xytoc at e oboda 
+° cobector at the outermost end of Bus negative electrode and onfy ih« r*^a*J*e~e^edrode coflector fc formed, and the 
outermost end of the nag«thn*-olac*ode collector po s itioned at the outermost and of the negative electrode Is, h the 
dlrectktfi from the Inner portJon of the coll elcctDda toward the outer portfon Of the seme, positioned mora forwar ds 
than the outermosl and of the posiiNw^lectrpde colector. Ttiemfore, the non-reacted ecsva material lor tha negairve 
etectrode In the battery can be reduced. Thus, tha effective battery area can be enlarged correapondinBiy. Therefore. 
•«5 tho Irakis portion erf the battery can effectively bo uaed, causing th» snorgy density to be refaed and iha ffeilme sgaJrut 
a eyefe opera ttoo to be elongated. 

{DoB1] . The raroojJOm-Gtoctofyte eaoondary bettery according to the present Invention Jr»ccrporataA ihe negative- 
electrode lead formed ed^certf to the oularmost end of the negatrva^ectroda oof actor positioned at the outermost 
end of the majatrva electrode and the negativ e s l o e t rade cosoctor ts. fo Per dkecflon ton thg Inner portion cf the coH 
ao ateotroda toward ma outer portion of the same, poerUoned more Tnrwerda than the outermost end of the posUrve- 
alacaoda cotbetor. Thus, avam tfthe rmgaUve^iecaode lead pierces tha separator disposed between the coil electrode 
and the battery ran, the rieoedve^electrode lead Is Drought Into contact wtth oruy Ihe betrery can which Is ah» the 
negaflve otar^rode. Therefore, interna snort caxuBcanbe iirevontad, any dafaacanbe praventod, and tha rafiabKty 

can be Improved. 
aa poa2] Thecdlelectrc^aoftrterwnaqu^ 

tured such that Ihe distance I bom tha outermost end of Ihe negaOve^etectroda coUector rjostUoned at the outermost 
end of the rregaDva eJecaode to ihe outermost end of the pceitrve-alactrodB onOactor poaWoned at the outermost end 
of ihe positive electrode which era poaJuoned fora-and-eft tn the direction from the Inner portion of the coil electrode 
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toward the outer portion erf the »me satisfies 0 « Li red on en assumption that the diameter of the coll electrode ta d. 
Thus, internal short drcuft can be prevented, the energy density can ruztharmora to rateod and the Qfetlme against a 
cycle operation can furthermore be e longs led . 

[00B3] aj though the Invention has been described in Its preferred twm and structure wflh a certain dep/ee of partem 
u/artty. ft b undaistootf that ihe presem disclosure Of the pjajenwd farm can be clanged to the deteOa or construction 
and fn the combination and arrangement of parts wfmout departing tram the aoope of em Invsmkm as hereinafter 
daimad. 



i* Clafms 

1. A nonaa^eous-etoetrofyte secondary battery comprising: 

a con electrode formed by laminating an elongated poriuve electrode whJch has a pcadtrve-electiodaW leyer 
13 ' forroed on at least cither of main Surfaces of a promvo^tectiods conarfor ^ an slongated neoetrVe elsctroda 

wWch has a naoauva^iecvoda^nbc layer formed on at laast either main awfecea or a naffrive-electfooe 
ootectER- and by winding a fanned lamina la such that said positive electrode Js positioned at the outermost 
position of said CO* efecffOde, wherem 

sold pumva^tecfjDds-mlx layer la formed on only either of main surfaces of sard coJtector a| (he posfflon 
*> adjacent to the ot/iftrmost end of said po««fi^ electrode .and/or (he posfi^n nd > a OT nj lo the innermost end of 

said poaloVo electrode, said po»rrv«lBctroda-rtiui layer Is not formed on said posiQve^rjctrode collector at 
the ouiarmo*t and of said positive, eterirode and only eeW poshNio-dwfrodo collector la formed, 
sard rtogabve^octTDde-rnbi layer Is not formed on said negatto^ctrode collector at the outermost end of 
sold negative etecfrode and only said negatrvMrectrode collector la rormed. and 
» the outermost end of said negatrve^scfrod* codetta- positioned at the outermost end of add negative ©fee- 

tiodo la, bn the dkecdon from the inner portion of aaid co& eiactrDde toward llta ouler portion of said coJJ elec- 
trode, positioned mora forwards Bian the outermost and or said posiffve-etedroda coflacfac 

2. A nonoxjueooi^lectralyta aecondary battery eccorolrig lo dslm 1. wnerefn 

3D 

aaid cofl efectrpda fncDrporates a negaUvoNelactrodB lead adjacent to an outermost end of said negetiVo- 
electnxte elector posftlonad at the outermost end ofsaJd negative eladmde. and 
sard negatfvo-aiactrode load Is pardoned mora forwards than the outermost end of sard | 
collector positioned at the outermost and of said positive efectroda* 

^ A nCTraquaows^clroIyla secondary battery occortsig to cJafrn 1 . wherein 

said cod electrode has a structure that distance L from the witermosterd o/safcl r^ethwHectroda collector 
positioned at the outermost end of raid negative electrode to ma outermost end of said posttv»«iectroda collector 
portioned at tr^oularmo^ 

* Inner portion of said eleclrode toward the outer porton or raid con eWctrocte**tteflas me foUowfng relationship 
on an assumption fchail the diameter of the coll elecfrode la <* 

O^Lsird 

s 

4. A iw»aqiioous^lectrofyta secondary battery ecccrdlno. to dafm 1. wherein 

ae*d nscjatto^eiinxie mt* contains a ru^aUvenitearode material and a Under. 

5. Anonaiiueoue^lectr^ 

^*^ m ^ n *** m !! a melertaila et feast one type material selected from a group consisting of a OxyataQma 
metal oxide and en amorphous metal oxide which permit c^g^edoplnfl IrtMumW^ ' ^ 

C A nor^iwiis^lcctrotyte secondary bstlery aeoonJIng to claim 1 . wherein said pos.Welectrods 
poafirve^ectrode material, a condudrVa matertai and a htnder. 



A notisqueoue^scfjofyla secondary battery according to cferim 6. wherein 

Kll «*Wp« ItrVMlectrods malarial | H at laest type melertai aetacM from a gnne constsa™ erf 

M tsat least any one of Co 4 AH hen, Fe, At, V end Tt) end Iniarieyer compounds each containing U, 
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B, A nonaqueouHlBctmlyte Secondary battery according to cUlm 1 , wherein 

Mid separator Is made of at toast one type material selected from a group consisting of por/ethyleno i 



* & A nonequeous^lecirolyte secondary battery according to claim 1. whereto 

Mid peattvo-eJectrods cnHador b made of at least one type malarial selected from a group constating of 
aluminum, stainless steel and nickel. 

10. A nonsqueous-electroryto secondary battery according Id dalm 1 , wherein 

10 *ald ncgauvo-eleclrodo coflnctcr to mada of at least on* type, material selected from a group consisting of 

copper, etaintees steel and Picket 

11. A nonaquaous-eledrolyta secondary battery according to dalm 1, wherein 

is said romqu*C;ia-<z)6oottiytB eecondBry battery contains a nanoquooua electrotyte prepared by dlsaotvkig an 

eierfrolyte In nonaqueous solvent, and 

said nonaqueous solvent made of at least one type rnatonaJ aatectod tram a group OOnsfsttng of pcopytan a 
carbonate, ethylene carbonate, 1, 2-dImetnoxye thane. 1 , 2-dfeihoxyethans. dtothyteArtxmAl» r7 ^tyfoteclort^ p 
tetrahydrofunm, 1 , 3mioxofano f 4-methyM, 3-dkuoJane, dtottiytether, suffbtana, rneihyteutfoiane, aoatonlbilo 
» and proptorttrlie. 

12- A nonaqueousHtlectrofyte sacondary battery according to claim 11. wherein 

flald filadroiyte 2s at teesl one type material selected tan a group consisting of UGt0 4 . UAsF B , UPF B . UbF^ 
LuXGtH*)* UO. LIBr. USO^CHg and LiSOjCF 3 



25 



PatsntansprOche 

1. SekundSrbBtierJe mil nfchHtf sangem EJefctratytan, umfesaendb - 

ataeh BeUrodenwickel efhetten durch LamWoran einer lanc^eratrecXtan poatUvan Efektroda. be! der auf zu- 
maidest elnor der Hauptftachan aJnaa poaHJven EteHtoderikoJIektors eJne Schlch* atner posluVen Etekfrcden- 
mtecfting aufgotragen 1st," und ekiar f&to^erelreckten negatrven Bakfevda, bal der auf zunandest elner der 
Haupffiachan efciaa negattVen ElektrodenVolskiorij elna negative Elettn^nmlschung aufgetragen 1st wubeJ 
daa Umkiai in derYVelso gewtekeR ha. daaa dla peattfve Elefclrode endor au&erenSette das Eleidrodejnvtefcels 
Uegx wo bet 

die ScMctit der poetBVen ErefctrodenmJachijng nw an elner State, die an das £ u&ere End* der poBttivert Hek- 
trooe angrerui uneVoder an einer SteDe. oft an das tnnare Enda der posfttvan Bakfrode sngnanzi, auf cine 
der MatiptEachan das Koltekton aufgetragen 1st, und auf dam eti&aren Ende der poaJtrven Elettroda die 
Schfcftl der poslbVen Bektrooancnis^iung nfchi auf den peeWven BektrodenkoOefctor aufgatragen 1st also 
nur dar KofaMor der poaittvan eiaUnsda vorUegt, 

am fiudaran Ende der negaUven EJeklrooe die ScNcftt aua der negation Battredaniniscfiung rich! auf dan 
Ko*eJctnxdarneg»fven 

wobal in Wohtung vorn tnneran AbschnKt der gewfcKetten Bakfrode scum 0 vGeren Abachnm dar gewlekeftan 
Eiektroda gesehan daa am auUeren Ende dar nagafiven EleMrode tegende flutter* Ende das nogatfven Eielc 
troctehicodlBkkira wejtsr voma angeo/dnet 1st eta das Buftere Ends das Kosaktors der paeiuVBn I 



2. Sefcundftnaetterfe mH nkW-wtssrtpem QeJctrofyten nsch Angpnjch 1, wobei 

der eektrodarfwfcfceJ einen Arwchluss fQr die napaatve EfeKtrode aurwalsi, der an daa auOara Enda dee am 
aufieran enda der negatn/en EteJrtrode lagendan nenstrven EieUrodankallaidona anaeltDeiU, und 
dar Anschluss der neoa&Ven Etekfrode wetter vome Ragt ale daa fiuaera Enda dee am auaaren Enda dar 
poalfven EiektroOe (fegandan posttfven Saku^enkoQattors. 

3. SekinT<jarbatterle mft ra^t^flfftasnflern Eiektroryten nach Anspruch 1. wobei 

der aekOMsnwkicei mo ist doss sin Abrfand L zwlachen dam liaWen Enda dee am eu&eren 

Ende der noga liven Ekattrcde angeordnelen nogatrvan Baktrodenkolektors und dam AuQeran Enda dee am li> 
Oeren Ende der posfuVen Baktmda angaordneien poaiUven BeWnxJenkoUektors, WObeJ cflaaa ki Langsrtomung 
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von dam Imuran AtecMJU das Etettrodajwrfrfceis zum flufieran Absdmltt des aeJrtrodanwt cfcafc hlntaralnarttfar 
anflftortrat&Jnd.dtolbJganda BezJehung erfDIlt, untax dar Anrwhnn.ffpvd^Dun^rnms^rduElsldrQctenw^ls 

0<l*ffd. 

4w Selcundflrbabaria im nkirt^tf&ssrtaarn ElaMroh/am nach Aiwprudh 1 r wnb*i 

<fla neggUvB Baktrodenmbchung eln Material far die negative Betoroda und ebi BlndemUal umFasBL 

5. Sakun^rtjsltcrti mit nJch^wflBWl^am EteKtrtilytan nach Anspnjcft 4. wnbal 

das Malarial dar neaabVBn Be k trod a zLmlndast eira Art von Materia] \a, daa ausgewihlt 1st bus elnerGrup- 
pa, watch* bofitaht bus elnem krtetaOinen Metalfoxtd und elrtem amwphen Matalloodd, watch* das Ddteren und 
Dadoflenin von LMWumloften ermfiglkrtun. 

6. Sekurtftrbattorla mlt nfchMvisufgem EtefcroJyien nach Aiajpruch 1. wobal dto paeinVa Etektajdenmbchuno eln 
Material fQr die poalthra QsUmdo. eln iritfahfcw Malaria) und em Bhdammel umfaaaL 

7. Sakundflroatteda mh itfchWaasrlaem Eraktrofyian nach Anapruch 6. wobel 

daa positive ElekuDdenmatert&J zumlndast alna Art von Material umfaasf, da* aiagawflhn bl au* eJner Grup- 
po. v«|cr»au9 UMC^ (^baiM zumuida^ atnw ht von 
haaleht waJche jawed* U anffttrhm, 

«- SeKundflrbatttna mit rdch^wAsArigsm EleWroJyian nach Anapruch 1, wobai 

dar Separator bus zumrndest elnam dar Materia I km hergaalalt 1st, watehe auagmrfihrtalnd aus elner Grappa, 
baatehend aua Pcrfyathylan und Potypropyten. 

9. SakundSmatferio mft nkrit-wajirigam Etaidroiytan ruon Anapruch 1. wobaJ 

o^poalttve EtokbodenkriUBktor aua zumlndeal elhern dar MalarfaQen hergaataft 1st, dfo au&dawQhil alnd ami 
einar Gruppe, baatahand aua Aiumfrifain, restfratam stall! und Ntefcef. 

10. SekundArtwtlaria mR rrfcht-waafirigaxn Ekterojytan nach Anspruch 1, wobd 

dar negabVa £te*tradankol!a*tar aua zumXnatxX einem dor Materia [Jen HenjesEalR 1st. die auagewanlt alnd 
ana elner Grtw, baatahand aia Kupfer. KOfmmm Stahl und Nfckal. 

11. 6Bkundiro*tt«rt« m* nJchv^rSssrigam Baidrorytan nach Anapruch 1. wobel 

djeae efmrn rtich^^i^n ElaUmfyian emhilt der hergestam Irf durch Losan etna Baforolyian fai elnem 
rrfchMvfiasrinon Losunoamittai, und . 
das nlcht^waaanea Idaunjirnttta! zumJhdeit aus einem dar MaSenaDan haraeatafit tt, weicfta auanewahttatnd 
^rM^f Gmpp *' bMteh,nd HW PropytencarbonaL Eihyfancarbonai, I^Oknamaxyailian, 
rZZ^^TlP: 0fa,h y taart » nfl ^ rBirtyrtrtacton. Tfltnahydmfuran. I^OtaxnJan. 4-Ma(nyf-1 t ^oxcten. 

12. Sakundarbaltefift mil nfchUvtertrjem Elaktrorytan nach ArupAich 11, wobaJ 

' . ^ 1 ^ d * r H * ktrc4 ** ekiea dar Mafi&rtafen tel. dfe auaaewihU s!nd aus abw Gruppe beaiahand bus 

UAaF* UFFg, UBF 4t UB^HJ,, Ud. Iter, USO,CH, und US^CF^ ^ W 

RavaiMSeaDoaa 

1- Accumulatfiur aaoondafra a anit±Dryta non aqueux comprananl : 

^^^Z^l^!!!lJ^^ en «raflaWtf uno elactroda pwIUva afonoaa qui pntenla una coucha do 

^^J^n^Z!l^^J^^J^ ^ ^ * Uffaceo P^P^ 88 ^» co&ccteitf cTaiactroda 
poaavo oiu rraCtoctroda negative aUongeo qui preg ante una COuEha da matanga cfelectrodft nteativa Cbrmda 
f^T^f ™ e de * w^csa prino-pates iTun coftactaur d^lacuoda naoaDvo at an enroulanl un fitratffM 
totm& oa taua aorta qua ladBe elactroda posajva est alsposoa sur fa position axtstlauTo da Idd^e olacaoda an 
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bo Una, dans (equal 

t ladUe couchc do melange dele diode positive est furrnee sur unlquemanl Tune do© surface* principals* dudlt 
* ooHodsuf A b position adjacenta da P«dftWdla extaflauro da Ladlte electrode positive et/du 6 la position ad- 
jacento de lextremBe Inlerleure de ladfta ebctnxte positive, tad! to COucne da melange cTaladfoda posfflve 
n'est paa Ponneo auf bdft colleeteur detootrcd* poaltfva & raxtrcmKt extf rteure do tadrui electrode positive si 
muI ladfl ooWodaur cfefoctreda posfbVe ast torme. 

ladlte couefta da melange delecirode negative n est pas fonnea sur IsdU coUecteur tfelectrode negative a 
I'axuemltd axterfeura da ladita electrode negative at aaul ledft coUectaur cfaJacirada negativa asl forme, el 
fcxtrtmha extarfsuro idtidft coUecteur d'ofoctrode negative dispose* a r«dr6mHo exierlcujo do hdlle electrode 
negative se trtxive, dans b direction aBant da b parila Interne da lad Ha electrode en boblne vers lanartle 
externa do lodHoeJec<TOde on boolne, disposes plusenavantqu* taxtremfc* axtiriauna dudh callecburd"elec- 



2. Accumubteur Beocxidaira a aJectroryte non aqueux Sefan to revcnrilcauon 1, dan* lequel 

t« 

ladRo etodrede an boobo Ireorporo un conductsur d*6bclnoda negative adjacent a una axfrdmite extariaura 
dudrt cotoctaur tf elecfroda negative dlsposA ft raxlrernlte exterieura da lad&e electrode negative, at 
Jerffi conducteur (feJectrodondgattva est dJsposi plua an evanfde raxlrenal^nteVlauiBdudltoplla^eurd^eleo- 
Irode posftlvft dispose a rejdrerntte exter/eure de bdtte electrode potfthre. 

» 

3. ACCUmufaiaur eeoondaVe a electrolyte run aqueux salon b revendicafaon 1, dens 1 equal 

ladita etecUDds en boWna pre&ante una structure lene que la distance L do raxuamlt* axtariaura dudft qoJ- 
leclaur d'eladrodg nogalNa dispose 8 t'extremfte exUrtOLtfS da bdtte abclrode negative juaqi/a Pextremlie exte- 
rieura dudH cdflectaur d'slactrode positive dispose a raodramttd exterbura do ladlre electrode positive qui sort 
28 disposes dans una direction longttudlnaia allanl de lo p*ftb interne do ladib electrode an bobba vera b parila 

axbma da ladita abclrode en booms ea'Usf alt ra relation eurvanb en supposes* qua la dlametre de I'elecirode en 
bobba est d: 



0<LS*d 

4. Accumubteuf saoendalra a Alactrotyto non aqueux soton b rsvandrtalion 1, dana (equal 

kxffl mebnge d*eteclredB negative content un mabriau cTabctrooe negative et un UanL 

& Accurmjlabuf esaondalrB a aiactroryb non aqueux salon la ravandioaflon 4, dans [equal 

tedlt mattriau d'ebdnsde negative est un materbu d'au moin& un type ends) parml un oxyda mebnrque 
crbbJIIn at un axyde metalUqua amorpha qui parmat b dopagaA? odopvgo CTtoHS Cthfum. 

6. Accumulateur Beoondaire a ^lacanlyta non aqueux salon b raverMflcatbn 1 . dana fa que I 

lodK mAianfls tTaJBcimda positive condont un matdriau crelacuods postuvo, un maiiriau coiducteur at un 

NanL 

7. Accumutataur aeoandafre a electrolyta non aqueux salon la ravendfcatfon 6, dans bquel 

todH materbu d*abctroda poafilvs eat un materieu d'au mofna un type choW pamK UMOj (oD M ast rtin 
Quoteorxiue parmf Go« Hi, Mn, Fe, AJ r V alTF) et oas cornpoaes do eoueho rmannAdblria oonbnant <tiawi U 

0, Accumubtour saoondaba a ebdroryte non aquaux selon b ravandicBiton 1 , dans laquot 

bdlt separate ur est oonsboie d*un mabnau d'au mobs un type chow pams la polyethylene et to potypropy- 



o. Acx^rmiisiewsecimdBlraBBbotrcK^ 

ieon ooascbur o^bdrode postuvo esl oonsMua d\in maianau d'au mobs cm type cholal parml ralumlplum. 
fadar Inoxydabla et la nickel. 

10. Accumubtour second*** a ebctntfyte non aquaux aelan b revandbauon 1, dans taquaf 

bdh coiacbur cf eJacorxie negative est consttua cfun matartiu d'au molns un type ohxxsf parml b curvra. 
fecbr boxydabb at b nJcfcaL 
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11. AcajmulataiiT secondare a Electro lyta ngn aquaux aoton la revarvfeation 1, dans (equal 

kxfit accumuteteur sacoRdalrs 6 atarfrotyte non aquaux conftant tin «wtrdyt» non aquaux prapara par dfe- 
solution d'un AJactrolyta dana un salvant non equwx, et 
5 Iwitt so fvant non aqua ux *st consfflufl <Tun ramdrtsu <fau main* un typ« oho W pa/mJ is catenate da p>t>pyf 6na, 

hi cartonaia tfathykWia, le i.2.dWihoxyaiiiana, to t ,2-dtt ihoxyatitana, le cartjonalB do diethyl*, (a rbutyvo- 
tactona. te retnshydrafurana. i» i 4 3-cfhwotana. la 4-mamyi-l y 3-dk»o)aR8, to dMIhyMthai; to todfolana. fa me- 
ihyfauffoton*. rBOotortltrflB 9 { to proptonftnla. 

tt> 12. Accumuteteur second a Ire a aJacunfyte hon aquaux salon la ravenclcauon 11, dani loquel 

todlt electrolyte <*r un maierfau mau moine un lypa cnohd perm! UCJ0 4 . UA*V LiPF* UBF 4 , UBtCaH-).. 
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